The prevalence of maternal obesity has increased significantly in recent years, and obesity is currently the most common comorbidity of pregnancy. Pregnancies of obese women are often defined as "high-risk" for the purposes of clinical care, with many well documented risks to the mother and developing baby. Maternal physiology and metabolism is dysregulated in the context of obesity, which may contribute to some of the adverse outcomes during pregnancy. Furthermore, maternal obesity has been hypothesized to cause harmful effects for the developing baby through "early life programming." This review will examine evidence from human studies for outcomes of offspring from obese women during pregnancy, during labor, during the neonatal period, and later in life.
Introduction
Obesity, defined as a body mass index (BMI) .30 kg/m 2 , has been described as the new worldwide epidemic, and as the prevalence of obesity increases, so does the number of women of reproductive age who are becoming overweight and obese. 1 Obesity affects more than 30% of the antenatal population in the UK and is the most common comorbidity of pregnancy. 2 Adverse pregnancy outcomes and short-term neonatal complications associated with maternal obesity have been well described, [3] [4] [5] [6] [7] [8] and for this reason, obese pregnant women receive high-risk care in many maternity units.
The link between an adverse intrauterine environment and disease later in life for the offspring has been well documented. 9 Emerging data from experimental studies in animals and translational studies in humans have suggested that maternal obesity creates an adverse intrauterine environment for the developing fetus, with long-term "programmed" detrimental effects on the offspring. 10, 11 This review will focus on evidence from human studies to describe physiological changes during obese pregnancy and to summarize our current knowledge of the implications this may have for short-and long-term outcomes for offspring of obese mothers.
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Stirrat and Reynolds physiological adaptations differ from normal-weight women, reflecting physiology that is characteristic of obesity in the non-pregnant state; these changes are thought to contribute to an increased availability of fuel for fetal growth ( Figure 1 ). Some of these changes can be attributed to the presence of a relative abundance of adipose tissue in obese pregnant women, which is now recognized as a metabolically active endocrine organ.
Adipose tissue is capable of producing a significant amount of pro-inflammatory cytokines such as tumor necrosis factor (TNF)-α, interleukin (IL)-6, and adipokine hormones such as leptin and adiponectin. 12 The relative increase in adipose hypertrophy and hyperplasia during obese pregnancy leads to dysregulated release of adipokines, plasma free fatty acids, and inflammatory markers. 13, 14 Adiponectin is exclusively produced by adipocytes, and lower levels are associated with insulin resistance independently from adiposity and other confounding factors. 15, 16 Although not released by the placenta, subcutaneous adipose tissue biopsies have shown that adiponectin mRNA (messenger ribonucleic acid) expression levels decrease over the course of pregnancy. 17 The placenta is an important source of leptin, TNF-α, and ILs. Analysis of placentas from obese pregnant women have found increased infiltration of macrophages and increased expression of inflammatory markers. 18 Taken together, the relative increase in pro-inflammatory cytokine production by the adipose tissue and placentas of obese women may exaggerate physiological adaptations in pregnancy, ultimately leading to increased availability of nutrients for the fetus. This may also mean that offspring of obese women may be exposed to increased inflammation in utero, with potential harmful effects.
Fetal development requires the continuous availability of nutrients for transfer across the placenta. Glucose is the primary nutrient required for fetal growth, followed by amino acids and lipids. Notes: Macrophage infiltration of the placenta is thought to contribute to increased production of pro-inflammatory cytokines (TNF-α and iL-6). These contribute to increased insulin resistance and increased lipolysis. The increase in plasma fatty acids as a result of lipolysis also increases insulin resistance. Altered transport of nutrients in obese pregnancy may include: increased glucose transport (via increased insulin resistance), increased amino acid transport (via pro-inflammatory cytokines) and increased lipid transport (via fat mobilization). Abbreviations: iL, interleukin; TNF, tumor necrosis factor. 
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Glucose homeostasis
Factors contributing to increased levels of maternal glucose during normal pregnancy include increased insulin resistance and increased levels of cortisol in the maternal circulation. Insulin sensitivity decreases by 50%-60% during normal pregnancy. 17 Some of the factors associated with risk of increased insulin resistance are the same during pregnancy as in the non-pregnant state. These include being of non-European origin, 20 lower pre-gravid levels of physical activity, 21 and higher pre-pregnancy BMI. 22 In obese pregnancy, insulin resistance is even more marked. 23 This may be due to increased levels of TNF-α, IL-6, leptin, and adiponectin, which are thought to contribute to insulin resistance in the non-pregnant state. 24 In addition, the relative inability of insulin to suppress whole-body lipolysis results in an increase of plasma free fatty acids 25 and exaggerated hyperlipidemia. 26 These processes significantly increase fuel available for transport to fetuses of obese mothers.
Cortisol, which rises exponentially during pregnancy as a result of a dysregulated hypothalamic-pituitary-adrenal axis, 27 has actions that include increasing insulin resistance and vasoconstriction. The cumulative effect of these could lead to proportionately greater uptake of glucose by the placenta. 28 Other gestational specific adaptations and hormonal regulation related to insulin resistance during pregnancy are yet to be fully resolved. 29 
Amino acids
During pregnancy there is a net protein synthesis leading to tissue deposition in the mother and the fetus, and synthesis of other metabolically active compounds (eg, DNA [deoxyribonucleic acid], RNA, and neurotransmitters), thus the demand for amino acids is increased. 30 It is thought that complex interactions between the maternal and fetal circulations, via the placenta, contribute to increased nutrient transport to the fetus in line with its metabolic demands. 31 Reduced maternal amino acid concentrations have been associated with growth-restricted babies, 32 and reduced amino acid oxidation in mid-late pregnancy has been linked with increased birth weight. 33 This supports the notion that amino acid metabolism is important for fetal growth.
The effects of obesity on amino acid metabolism are not fully understood. In the non-pregnant state, obesity is associated with lower protein synthesis when compared with lean women, with no difference in protein oxidation. 34 Visceral lean mass is positively correlated with maternal protein turnover. 30 It has therefore been suggested that the anabolic response to pregnancy may be impaired in obese women, and that there may be mechanisms to limit fetal growth in a hyperinsulinemic and glucose-rich environment. 35 However, a recent study found that activity of amino acid transporter system A in the placenta was positively correlated with birth weight. 36 Furthermore, physiological concentrations of IL-6 and TNF-α have also been shown to stimulate the activity of amino acid transporter system A. 37 It has been suggested that in maternal obesity, the increased levels of IL-6 and TNF-α in the placenta could stimulate system A transporter activity further, thus increasing amino acid transport to the fetus. 38 Taken together, these data suggest that increased placental amino acid transport may contribute to fetal overgrowth in obese pregnancy.
Lipid metabolism
During normal pregnancy, lipid metabolism is altered to promote the accumulation of maternal fat stores in early-mid pregnancy and enhance fat mobilization in late pregnancy. 39 In early pregnancy, increased estrogen, progesterone, and insulin favor lipid deposition and inhibit lipolysis. In late pregnancy, lipolysis and fat mobilization are promoted. The increases in plasma fatty acid and glycerol concentrations are consistent with mobilization of lipid stores for use by the fetus to aid growth and development. A recent study has investigated the pattern of changes in lipid profiles during pregnancy in obese and normal healthy-weight women. 40 In both groups, there were normal physiological increases in total cholesterol, triglycerides, very low density lipoprotein, and low density lipoprotein to mobilize lipids into the maternal circulation. However, the obese mothers had higher triglyceride levels than normal healthy-weight women at the start of pregnancy. Levels of triglycerides and triglyceriderich lipoproteins reached the same maximal level in both groups, suggesting less metabolic flexibility in the obese. In addition, the obese had an atherogenic low density lipoprotein subfraction phenotype, which may be important for their own future vascular health as well as health of the offspring.
Placental modifications in obese pregnancy
Modifications described in placentas of obese women include placental vascular function, changes of cell turnover, and increase of maternal inflammatory lesions ( Figure 2 ). Placenta weight has been noted to increase with increasing maternal BMI. 41 As previously discussed, the placenta is a source of inflammatory cytokines. Histological examination of placentas from obese women demonstrate a higher rate of maternal inflammatory response lesions (consistent 
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Stirrat and Reynolds with chorioamnionitis) compared with placentas from a normal-weight control group (43% versus 3.6%, P,0.001). 42 Examination of placental vasculature from obese placentas has revealed a greater degree of muscularity in the vessel walls 43 and reduced chorionic plate artery vasodilatation in response to nitric oxide donor sodium nitroprusside. 44 Altered placental vascular function may adversely affect placental oxygen and nutrient transport and subsequently place the fetus at risk. 44 A study of placental cell turnover identified decreased apoptosis with increasing maternal BMI, and in placentas of "large for gestational age" (LGA) infants. This suggests that lower rates of apoptosis in placentas of LGA infants may positively influence placental and fetal growth. 45 
Early offspring outcomes: in utero Miscarriage
Spontaneous first-trimester miscarriage affects 12%-24% of clinically recognized pregnancies, 46 and 50%-85% of these are due to chromosomal abnormalities. 47 Meta-analyses have shown that obesity is associated with an increased risk of miscarriage from both spontaneous 48 and assisted conception, via oocyte donation 49 and after ovulation induction 49 but not after in vitro fertilization or intra-cytoplasmic sperm injection. 49 Obesity has also been identified as an independent risk factor for recurrent, unexplained miscarriage, 50 with up to 73% increased risk of another miscarriage. 51 The mechanism underlying the obesity-related increased risk of miscarriage is not known. Women who are obese or overweight (BMI $25 kg/m 2 ) have been shown to be significantly more likely to miscarry chromosomally normal embryos than women with BMI ,25 kg/m 2 , 52,53 which suggests that alternative factors predispose this population to early pregnancy loss. Insulin resistance has been described as an independent risk factor for spontaneous miscarriage, 54 and insulin-sensitizing agents such as metformin have been shown to reduce miscarriage rates. 55 
Stillbirth
Stillbirth rates are higher among obese women who have conceived naturally or through assisted reproductive techniques. A meta-analysis of nine studies 56 suggested that obese women are at almost twice as high risk of stillbirth when compared with normal-weight women, and that the 
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Maternal obesity and offspring outcome risk of stillbirth increases with increasing maternal BMI. The causal pathway for this association has not yet been defined. Most cohort studies have found the association of maternal obesity with stillbirth to be independent of potential confounding factors, including ethnicity, maternal age, parity, smoking, and history of preexisting diabetes or hypertensive disorders. Proposed explanations include maternal sleep apnea-associated fetal hypoxia and placental atherosclerosis secondary to maternal metabolic derangements. 56 An alternative hypothesis includes abnormal trophoblast invasion with abnormal spiral arteries modification (ASAM). A study of 1,534 singleton pregnancy placentas found that the rate of ASAM was increased in women with a BMI .30 (odds ratio [OR] 1.8, 95% confidence interval [CI] 1.1-3.0), and that the rate of intrauterine fetal death was significantly increased in ASAM (18% versus 2.2%; OR 8.2, 95% CI 3.8-18.0). 57 Abnormal placental development itself could be related to stillbirth, or it could lead to other pregnancy complications leading to stillbirth, such as fetal growth restriction or placental abruption. 57 The association of maternal obesity and stillbirth may also, in part, be related to different patterns of availability, uptake, and quality of antenatal health surveillance for obese and overweight women versus non-overweight women. Fetal growth and wellbeing assessments such as fundal height measurement and detection of fetal movements may also be less reliable in obese women. It is yet to be determined whether enhanced antenatal surveillance and monitoring would reduce these adverse outcomes in obese pregnant women. One thing that remains certain is that maternal obesity is a potentially modifiable risk factor for this devastating pregnancy outcome.
Congenital abnormalities
Maternal obesity is associated with an increased risk of congenital malformations. The results of a systematic review and meta-analysis 58 estimating the increased risk of pregnancies complicated by a number of defects are summarized in Table 1 . The cause of the increased risk of abnormalities is unclear. Potential mechanisms may include deficiencies in folic acid, chronic hypoxia, as well as metabolic changes including maternal hyperglycemia, increased insulin resistance, and incremented circulating levels of triglycerides and uric acid as described above. Another possible contributor to this apparent increase in congenital abnormalities may relate to the relative difficulties with antenatal detection. Ultrasound scanning of obese pregnant women may lead to suboptimal visualization of fetal anatomy, 59 lower detection rates of structural abnormalities, and therefore an increased prevalence at birth.
LGA Maternal obesity is associated with increased fetal growth, which can lead to infants being LGA. 5 When compared with normal-weight women, obese women are at up to 72% increased risk of having an LGA baby independent of coexistent diabetes. 60 In addition to being born LGA, anthropometric measurements of neonates born to a cohort of lean and obese women demonstrated that maternal obesity is associated with altered neonatal body composition, with a significantly higher fat mass and a higher percentage body fat. 61 LGA infants are predisposed to a variety of obstetric and neonatal outcomes, largely due to potential difficulties during labor and delivery, including shoulder dystocia and brachial plexus injury. 62, 63 The prediction of pregnancies at risk of pathological overgrowth is difficult. 64 In the neonatal period, macrosomic infants are predisposed to electrolyte and metabolic disturbances, such as hypoglycemia, hyperbilirubinemia, and hypomagnesemia. 65 In the long-term, infants that are at the highest end of the distribution for weight or BMI are more likely than other infants to be obese in childhood, adolescence, and early adulthood, 66 and are at risk of cardiovascular and metabolic complications later in life. 67, 68 Potentially modifiable predictors of birth weight include maternal weight, gestational weight gain, gestational age at birth, and maternal glucose metabolism.
An interesting paradox exists between maternal obesity and intrauterine growth restriction, with some reports that the offspring of obese women are also at an increased risk of being growth restricted in utero (unrelated to preeclampsia). 69 Furthermore, the Danish National Birth Cohort also identified 
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Stirrat and Reynolds a reduction in median birth weight of stillborn babies compared with live births in the obese women. This suggests that unrecognized fetal growth restriction may complicate the pregnancies of a subpopulation of obese women. 70 Mechanisms underlying these findings are not known but may be related to poor placental function.
Early offspring outcomes: intrapartum Delayed labor
Post-term (.42 weeks' gestation) as well as prolonged pregnancies (.41 weeks' gestation) have been associated with multiple adverse neonatal outcomes, and increased risk of intervention at delivery. 71 Retrospective populationbased cohort studies have reported that higher maternal BMI is associated with prolonged gestation at term at .40 weeks', .41 weeks', and .42 weeks' gestation. [72] [73] [74] In the largest of these studies, 74 analysis of 1,176,131 singleton deliveries at $42 weeks of gestation, women with a BMI of $30 kg/m 2 were found to be at a 60% increased risk of post-term delivery. 74 
Shoulder dystocia and birth trauma
Shoulder dystocia is an uncommon complication that occurs in 0.6%-1.4% of all vaginal vertex births. 75, 76 It can lead to bruising, fractured clavicle, transient or permanent brachial plexus injury, and hypoxic brain damage. The strongest predictor of shoulder dystocia has been reported to be macrosomia (birth weight .4,000 g), 77 for which maternal obesity has been well described as an independent risk factor. However, when adjusting for confounding variables, maternal obesity has not been found to be significant as an independent risk factor for shoulder dystocia, 77 suggesting birth size rather than maternal obesity per se is the key risk for this delivery complication.
A case report of shoulder dystocia in a morbidly obese patient suggested that due to both fetal macrosomia and a relative excess of fat in the pelvis, routine maneuvers for shoulder dystocia, such as McRoberts' position and suprapubic pressure, may be ineffective in obese women. It therefore recommended early resort to the internal rotatory maneuvers or extraction of the posterior arm during shoulder dystocia.
78
Early offspring outcomes: neonatal Neonatal unit (NNU) admissions
Offspring from overweight or obese mothers appear to be at up to 38% increased risk of being admitted to the NNU than the offspring of mothers with a normal BMI. 4 80 In terms of Apgar scores at birth, babies of obese mothers have been reported to have a 31% excess risk of having a low Apgar score (defined at ,7 at 1 minute) (adjusted OR 1.31 [1.15-1.49] ). Despite this, hypoglycemia is the only reason for admission to the NNU that has been found to be increased in babies from obese mothers. 81 This may suggest that admission of babies from obese mothers to the NNU may be more likely to be due to an indication for increased surveillance rather than due to severe illness. Within the neonatal ward cohort, they seem to be the healthiest. 81 Breastfeeding A systematic review of nineteen studies reported that maternal obesity is associated with a decreased intention of breastfeeding, a shortened duration of breastfeeding, a less adequate milk supply, and a delayed onset of lactation (defined as onset after 72 hours post-partum). 82 It has been suggested that because obese women tend to have larger breasts, this may be a mechanical barrier to breastfeeding and could contribute to a negative influence on the milk production and secretion. Obese women have also been found to report more difficulties with breastfeeding such as cracked nipples, fatigue, or difficulty initiating feeding at 1 month and 3 months postpartum, when compared with normal-weight women. 
Longer-term offspring outcomes
The Barker hypothesis states that environmental influences acting in fetal life are reflected in impaired growth and development which permanently affect structure and metabolism, leading to increased risk of metabolic disease later in life. 84 This hypothesis has mainly focused on under-nutrition in the pregnant mother. However, during obese pregnancy, it has been suggested that the increased nutrient supply may lead to a response by the fetus to "program" its organs and tissues in a way that translates to long-term alterations to their function. 85 This has been termed the "developmental over-nutrition" hypothesis. 86 There is a growing body of evidence that there is a long-term relationship between 
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Maternal obesity and offspring outcome maternal obesity with cardio-metabolic health in adulthood of the offspring.
However, in human studies, it is almost impossible to separate prenatal "programming" influences of maternal obesity on offspring outcomes from shared family characteristics, genetics, and postnatal environmental or lifestyle characteristics. Lifestyle factors such as current levels of obesity, behavior, activity, and diet are often considered as confounding factors. Indeed, there is much evidence for clustering of lifestyle factors, such as diet and exercise within families. [87] [88] [89] Ongoing cohort studies with detailed characterization of women during pregnancy as well as infants in the post-partum period may help disentangle prenatal effects from postnatal effects. Studies involving siblings have also been used in an attempt to separate out intrauterine events from shared environmental and genetic factors. A prospective cohort study of 146,894 individuals from 136,050 families compared within-sibling and between-nonsibling associations of maternal weight gain on offspring BMI. 90 This study found an independent influence of maternal obesity on offspring obesity, suggesting a programming mechanism. However, another sibling study found that shared familial traits may have a greater influence than maternal obesity on offspring BMI, 87 highlighting the difficulties of distinguishing intrauterine influences from postnatal influences in humans.
Offspring obesity
Maternal obesity and its association with an increased risk of childhood and adult obesity among offspring has been well documented. 11, 91 Macrosomia and excess gestational weight gain are the strongest predictors of higher BMI at 1 year of age, and BMI at 1 year of age is predictive of weight status at ages 5-8 years. 92 The effect of obesity during pregnancy on offspring risk of obesity appears to be independent of maternal diabetes. 61 The Jerusalem Perinatal Family Follow-up Study showed that maternal BMI was independently and positively associated with increased offspring adiposity at age 32 years, 93 and that these associations were significant when separated from "shared environment" and "postnatal lifestyle" factors. This would support a programming influence of maternal obesity on offspring obesity.
Further evidence that maternal obesity programs offspring obesity comes from another sibling study using a cohort of mothers who underwent surgical interventions for obesity. 94 The authors observed the effects of dramatically altered BMI in the same women during subsequent pregnancies; thus, the potential influence of genetics and shared environment on offspring health were minimized. Offspring born before surgical intervention had significantly higher bodyweights at 12 years and at 21-25 years than offspring born after the surgery, in principle supporting the hypothesis that obesity has long-term influences on offspring bodyweight and BMI independent of genetic, environmental and lifestyle factors. 94 
Offspring insulin resistance
Maternal obesity and its association with offspring insulin resistance (which is a precursor for type 2 diabetes) has been reported at up to 20 years of age. Newborn babies of obese mothers have been found to have increased insulin resistance, as estimated by the homeostatic model assessment of insulin resistance. 91 Data from the Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study, which found an association between increased maternal BMI and fetal hyperinsulinemia (independent of maternal glycemia) support this observation. 95 This association has also been found to persist at offspring age of 11 years 66 and at age 20 years. 96 Taken together, these data are supportive of a link between maternal obesity and altered offspring glucose-insulin homeostasis.
Offspring hypertension and lipid profile
The Jerusalem Perinatal Family Follow-up Study showed that maternal obesity was independently correlated with higher systolic and diastolic blood pressure in offspring at age 17 years 97 and at age 32 years. 93 In this same cohort, maternal BMI was also significantly associated with lower high density lipoproteins at age 32 years. 93 These associations were significant when separated from "shared environment" and "postnatal lifestyle" factors. This would support a programming influence of maternal obesity on offspring obesity. This study did not assess the influence of directly measured genetic factors to the observed associations. 93 
Long-term risk of cardiovascular disease for offspring
There is accumulating evidence supporting a link between maternal obesity and offspring obesity and cardiometabolic risk factors. 11 Whether or not this translates into long-term increased risk of cardiovascular disease and death for the offspring has been harder to investigate due to a lack of suitable cohorts with available data on maternal weight during pregnancy and with long enough follow-up of the offspring. 98 There have only been two published studies reporting death from coronary heart disease. 98 
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In 1997, a study of 3,002 Finnish men reported increased death from coronary heart disease in those who were thin at birth and whose mothers had an increased BMI during pregnancy. However, this finding was restricted to mothers who were of short stature. 99 We recently investigated the relationship between maternal obesity and premature adult mortality in 37,709 offspring from obese mothers. 98 Overall, offspring of obese mothers were at a 40% increased risk of premature death (death ,55 years) from all causes, and at 29% increased risk of death due to cardiovascular disease. The risk was independent of current socioeconomic status. As only 4% of mothers in this study were obese, far fewer than current obesity levels, these findings are alarming. Further studies are needed to understand the underlying mechanisms and to determine whether the adverse effects of maternal obesity can be modified in childhood and adulthood by lifestyle changes.
Other disease risk for offspring
Maternal obesity has been linked with offspring developing other diseases such as asthma and neurodevelopmental disorders. There may also be a relationship between maternal obesity and the risk of some cancers.
Asthma
A cohort study of 38,874 mother-child pairs from the Danish National Birth Cohort found that maternal BMI .35 kg/m 2 was associated with an increased risk of severe asthma at age 7 years (87% and 97%, respectively). 100 A Swedish database study of offspring of women who were obese during pregnancy demonstrated a clear, dose-response relationship between the degree of maternal obesity during early pregnancy and increased risk of asthma in the child up to 13 years, but in boys .13 years. 101 A Finnish cohort of 6,945 adolescents found that maternal BMI was a significant predictor of asthma in offspring at age 15-16 years. 102 The underlying mechanisms for these associations are not known. Maternal BMI and gestational weight gain were not associated with atopic eczema and hay fever, suggesting that pathways may be nonallergenic, 100 and a lack of effect in sibling-pair analysis in this study favors genetic and shared environment risk factors to explain this association rather than intrauterine programming. 101 
Neurodevelopment
Maternal obesity has been associated with an increased risk of developing autism spectrum disorders (1.67 [1.10-2.56]) and developmental delay (2.08 [1.20-3.61]) . 103 These findings raise concerns that these maternal conditions may be associated with neurodevelopmental problems in children, and therefore could have serious public health implications. Observational evidence suggests that increased maternal BMI is an independent risk factor for schizophrenia in offspring, when controlling for other potentially confounding maternal characteristics. 104 This study did not investigate the relationship between maternal BMI and proximal determinants of neurodevelopmental problems such as maternal nutrition, prenatal toxin exposures, metabolic factors and obstetric complications.
Cancer
The effects of the positive feedback loop of adiposity from obese mothers to the child may increase the risk of some cancers for the offspring, 105 with which birth weight is positively associated. 106, 107 Among childhood cancers, birth weight is positively associated with increased risk of neuroblastoma 108 and leukemia. [109] [110] [111] The risk of prostate 112, 113 and testicular 114, 115 cancers in men is positively associated with birth weight, and in women, there is a modest positive correlation between birth weight and breast cancer in adulthood. [116] [117] [118] [119] More studies are needed to investigate whether there are additional independent effects of maternal obesity, over and above the associations with birth weight, on offspring cancer risk.
Conclusion
Maternal obesity is a potentially modifiable risk factor for adverse outcomes that can occur during pregnancy and the neonatal period. There is emerging evidence to suggest that maternal obesity also has longer-lasting effects for the offspring, including increased risk of developing cardiovascular risk factors and disease. The physiological changes during pregnancy including increased inflammatory cytokines with associated insulin resistance, resulting in increased nutrient supply to the fetus may contribute to this risk with compensatory fetal hyperinsulinemia, increased fetal adiposity, and lifelong increased cardiometabolic risk. Evidence in support of a programming effect on the offspring of obese women would suggest there is a resultant positive loop effect on the prevalence of obesity, increasing the magnitude of the health care challenges posed by obesity. In an age where obesity has been described as a new worldwide epidemic, further work to understand more about the effects of maternal obesity for offspring is crucial. 
